( 2) with UI I (v -n)n, n integral, Cl the revolution frequency, and v in general complex.
TO first order in Tn/ao we obtain the following equation for the transverse motion of the ions. 
The ions are produced with negligible transverse energy uniformly within the radius of the beam.
With these initial oonditions Eq.(T)i.is solved and the density of the ions produced at t, is obtained as a function of time.
By integrating over t, from --to t we obtain, to first order in &/ao, the ion density 
The function c2 has a broad maximum of value 3 at z = 2.
Dynamics of the Beam4
The total force on a beam particle Is the sum of : the external force due to magnetic foousing elements, the space-charge force due to the beam particles, and the space-charge force due to the ions.
The 
In order for unstable oscillations to be d:amped it is necessary for the spread in the quantity 2v,0 to be larger than the coherent frequency shift for the mode under consideration.
If the ion density is sufficiently low compared to t:?e beam density the coherent frequency shift is. from (12), :iua-AvO, and we require a betatron v-spread for dampin:; given by
Values of parameters for the CPS Booster and the CPS are used as numerical examples.
For the Booster at injection energy (50 MeV) and a pressure of 10e7 mmHg we have an ion production rate I) = 143/s. The modes n = 8, and n = 9 have the fastest growth rates given by 1 a.a/s for n = 9 -= So the growth rate will be largely determined by and the beam size (a, -y where the vacuum (7") ) are important factors, while the mass number of the ions and the proton intensity only come in the square root.
In order for unstable oscillations in the Booster to be damped it is necessary that the spread in the betatron oscillation frequency 6v, satisfy the following condition :
For the CPS at an energy of 150 MeY and a pressure of 5 x 10-6 mmHg, the ion production rate is 5.2 x 103/s.
The node n = 12 has the fastest growth rate given by 
